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Abstract 
 We use historical time-series data reported in data table to review trends in beef , 
mutton, poultry meat and total meat production. In this regard, first we use data from 1971-72 
to 2007-08 to estimate a time trend for beef , mutton, poultry meat and total meat production. 
This time trend is estimated by employing an exponential function of the form Yf = ce
bt
, 
where Yf is for meat production and t depicts the year. The estimated parameters are highly 
statistically significant, while the overall explanatory power of the model is very high since 
R2 = 0.99.  These results indicate that annual growth rate of meat production from 1971-72 to 
2007-08 is 5% over per annum.  In 2020 the projected annual growth of total production of 
meat will be in Pakistan , China, India and Developed  world is 1.6,2.9,2.8 and 0.7 per year 
respectively. Similarly the total productions of meat in Pakistan in 2020 are estimated to be 
4.7 million metric tons. where in 2020, China, India and develop world will be 86, 8 and 121 
respectively. In 2020the per capita production is forecasted to be 25.2 kg/annum in Pakistan, 
60 kg in China, 6 kg in India and 87 kg in Developing World. If we look at the production of 
the Beef , mutton, Poultry and meat in Pakistan , the annual growth production rate of beef is 
0.6%,  mutton is high and poultry meat is 1.2% so the total meat is 0.7% . The total 
production through 1993 for Beef, Poultry and Meat had been 35,27 and 100 million metric 
tons respectively and will be increased till 2020. it will be 38 million metric ton for beef, 38 
million metric ton for mutton, 36 for poultry and 121 for meat. The per capita production of 
beef, poultry meat and meat had been 26, 21and 78 kg/annum respectively in 1993 and 
expected to be 28 kg ,26 kg and 87 kg for beef , poultry and meat respectively till 2020. 
 
Keywords:Meat production, time series arima models 
 
Introduction 
 Pakistan is endowed with a large livestock population well adapted to the local  
environmental conditions. The national herd consists of 33.0 million heads of cattle, 29.9 
million buffaloes, 27.4 million sheep, 58.3 million goats and 1.0 million camels. Livestock 
produce approximately 43.562 million tons of milk, making Pakistan the 3
rd
 largest milk 
producer country in the world. Livestock also produce 1.601 million tons of beef, 0.590 
million tons of mutton, 41.54 thousand tons of wool, 21.99 thousand tons of hair and 57.937 
million skins and hides (Government of Pakistan, 2009). As we enter the next millennium, 
we need to have "2020 vision". What will be the numbers, production and demand for 
livestock in 20 years time? The world may be a very different place, especially in view of the 
growing pressure on natural resources. How accurately did we predict the state of the world 
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in the 1972s, for instance, from our knowledge of the 1920s? Punjab‘s livestock resources 
hold considerable potential for increasing the production of meat. It has been estimated that 
about 5 million buffalo/cattle male calves are available for fattening in the Punjab province. 
But majority of these calves are sent to slaughter at 1-3 weeks of age. Some calves are raised 
to 60~80 kg on extremely poor and unbalanced diets.   If we look at the production of the 
beef , mutton, poultry and meat in Pakistan , the annual growth production rate of beef is 
0.6%,  mutton is high and poultry meat is 1.2% so the total meat is 0.7% . The total 
production through 1993 for Beef, Poultry and Meat had been 35,27 and 100 million metric 
tons respectively and will be increased till 2020. it will be 38 million metric ton for beef, 38 
million metric ton for mutton, 36 for poultry and 121 for meat. The per capita production of 
beef, poultry meat and meat had been 26, 21and 78 kg/annum respectively in 1993 and 
expected to be 28 kg ,26 kg and 87 kg for beef , poultry and meat respectively till 2020. 
 
Materials and methods 
 The task facing the modern time series econometrician is to develop reasonable 
simple models capable of interpreting, forecasting, and testing hypotheses concerning the 
data. This challenge is growing over the passage of time; the original use of time series 
analysis was basically  as an aid to forecasting. 
 Through the following software (SPSS & Eviews) we obtain few  tests for serial 
correlation, normality and heteroskedasticity also detect the outlier in the data in the residuals 
from the estimated equation. Also obtain correlogram and Q-statistics that can displays the 
autocorrelations and partial autocorrelations of the equation residuals up to the specified 
number of lags. Histogram and normality test can displays a histogram and descriptive 
statistics of the residuals, including the Jarque-bera / Kolmogorov-smirnov z statistic for 
testing normality. Serial correlation Lm test this test is an alternative to the q-statistics for 
testing serial correlation. White's heteroskedasticity test this is a test for heteroskedasticity in 
the residuals from a least squares regression specification and stability tests.  
Eviews software provides a number of test statistics that examine whether the parameters of 
the model are stable across various sub samples of data. Chow's breakpoint test the idea of 
the breakpoint chow test is to fit the equation separately for each sub sample and to see 
whether there are significant differences in the estimated equations a significant difference 
indicates a structural change in the relationship. Regression specification error test output 
from the test reports the test regression and the F-statistic and log likelihood ratio for testing 
the hypothesis that the coefficients on the powers of fitted values are all zero. The recursive 
residuals CUSUM test is based on the cumulative sum of the recursive residuals recursive 
coefficient estimates can enables us to trace the evolution of estimates for any coefficient as 
more and more of the sample data are used in the estimation. The view will provide a plot of 
selected coefficients in the equation for all feasible recursive estimations. Comparison of 
different models the different models can be compared with the wide availability of the 
forecast tests. Here we discuss and check those criterion. 
 
Linear Time Series Models 
 There are t21
y,,y,y 
 observations. Unlike the regression models, however, a set of 
explanatory variables is not used for modeling. Instead, y is explained by relating it to its own 
past values and to a weighted sum of current and lagged random disturbances.  
 
Autoregressive Moving Average (ARMA/ARIMA) Models  
 The ARMA(p,q). It is represented by the following model 
qtqttptptt yyy     1111  
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 The variance, covariance and autocorrelation are solutions to difference equations 
pkpkkk    2211   1 qk  
pkpkkk    2211   1 qk  
q is the memory of the moving average part of the time series, so that, for 1 qk  the 
autocorrelation function (and covariance) exhibits the properties of a purely autoregressive 
process.  
 If the time series is homogenous stationary after differenced the series yt to produce 
stationary series t
w
, we can model t
w
 as an ARMA process. If t
d
t yw   and t
w
 is an 
ARMA(p,q) process, then it is said that yt is an integrated autoregressive moving average 
process of order (p,d,q), or simple ARIMA(p,d,q). ARIMA(p,d,q) using back shift operator is 
written as 
 
where  
  pp BBBB   
2
211  
is the autoregressive operator 
and   
  qq BBBB   
2
211  
 is the moving average operator. 
  And when there is a differencing the ARMA model becomes ARIMA . 
 The time series is called stationary, if the characteristics of the time series (stochastic 
process) do not change over time, i.e., variance mean, and covariance then the time series is 
called stationary 
 
Augmented Dickey-Fuller (ADF) Test    
 If the process is started at some point, the variance of y increases steadily with time 
and goes to infinity. If the absolute value of 1 is greater than one, the series is explosive. 
Therefore, the hypothesis of a stationary series is evaluated by testing whether the absolute 
value of 1 is strictly less than one. Both the Phillips-Perron and the Dickey-Fuller (DF) (PP) 
tests take the unit root as the null hypothesis: 
1:H 1O  . As te explosive series does not 
make much economic sense, therefore null hypothesis is tested against the one-sided 
alternative. 
1:H 11  . 
 The test is carried out by estimating an equation with 1t
y
subtracted from both sides of 
the equation. 
ttt yy   1  
 Where 1  and the null and alternative hypotheses are  
0:Ho  ,: 0:H  1   
 If the series is correlated at higher order lags, the assumption of white noise 
disturbances is violated. The ADF and PP tests use different methods to control for higher 
order serial correlation in the series. The ADF test makes a parametric correction for higher 
order correlation by assuming that the y series follows an AR(p) process and adjusting the test 
methodology. The ADF approach controls for higher-order correlation by adding lagged 
difference terms of the dependent variable y to the right hand side of the regression 
    tt
d ByB  
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tptptttt yyyyy    122111   
 This augmented specification is then used to test 
0:Ho  , 0:H1   
 During this it may appear that the test can be carried out by performing a t-test on the 
estimated  , the t statistic under the null hypothesis of a unit root does not have the 
conventional t distribution. Fuller and Dickey (1979) showed that the distribution under the 
null hypothesis is nonstandard, and they simulated the critical values for selected sample 
sizes. MacKinnon (1991) more recently has implemented a much larger set of simulations 
than those tabulated by Fuller and Dickey. 
 
Durban Watson Test Statistic 
 The Durbin-Watson statistic is a test for first order serial correlation. More formally, 
the DW statistic measures the linear association between adjacent residuals from a regression 
model. The Durbin-Watson is a test of the hypothesis 0  in the specification 
ttt   1  
 If there is no serial correlation, the DW statistic will be around 2. The DW statistic 
will fall below 2 if there is positive serial correlation. If there is negative correlation, the 
statistic will lie somewhere between 2 and 4.The statistic is computed as. Johnston and 
DiNardo (1997) 
 
Beef 
 We have made comparison among four tentative models and we are going to choose 
one best model among these. We have used different criterion given above to select the best 
candidate model. We stressed main focus on DW,AIC,RMSE and Theil‘s inequality to select 
the final model. RMSE and Theil‘s inequality shows the closeness of actual and forecasted 
values. Smaller Theil inequality is the best index of good forecasts. So here we chose 
ARIMA(0,1,15) model. On the basis of RMSE AND THEIL‟S Inequality  we suggest that the 
best model among these is ARIMA (0, 1, 15 ). 
 
THE FORECASTS FROM THE ARIMA MODELS ARE GIVEN BELOW 
 ttt15-t
0.108B0.0129C0.0189POP0.656-0.394log  tBF  
(in million) 
Years 
 
Buffaloes 
 
Cattle 
 
Beef 
Production 
Human 
Population 
1971-1972 9.80 14.60 0.35 64.56 
1979-1980 11.60 15.60 0.42 80.13 
1989-1990 17.40 17.80 0.73 105.35 
1999-2000 22.70 22.00 0.99 134.51 
2009-2010 30.71 35.25 1.78 173.86 
2010-2011 31.61 36.65 1.90 178.41 
2011-2012. 32.53 37.93 2.04 183.08 
2012-2013 33.48 39.11 2.19 187.87 
2013-2014 34.45 40.23 2.35 192.79 
2014-2015 35.45 41.31 2.54 197.84 
2015-2016 36.49 42.37 2.74 203.02 
2016-2017 37.55 43.43 2.96 208.33 
2017-2018 38.64 44.48 3.21 213.78 
2018-2019 39.77 45.54 3.48 219.38 
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2019-2020 40.93 46.62 3.79 225.12 
 
 From the above graph we see some statistics. We know that Small bias proportion 
indicates that the forecasts track the mean of the actual series. Smaller bias proportion shows 
the best fit of the model. Larger covariance proportion indicates actual and forecasts are very 
close to each other 
 
Mutton 
 We have made comparison among three tentative models and we are going to choose 
one best model among these. We have used different criterion given above to select the best 
candidate model. We stressed main focus on DW,AIC,RMSE and Theil‘s inequality to select 
the final model. RMSE and Theil‘s inequality shows the closeness of actual and forecasted 
values. Smaller Theil inequality is the best index of good forecasts. So here we chose 
ARIMA(0,1,1) model. On the basis of RMSE AND THEIL‘S Inequality  we suggest that the 
best model among these is ARIMA (0, 1, 1 ). 
 
The Forecasts From The ARIMA Models Are Given Below 
ttt1-t S008.0G0135.0POP004.00.116-0.0960-log  tM  
Years 
 
Goats 
 
Sheep 
 
Mutton 
Production 
Human 
Population 
1971-1972 15.60 13.70 0.21 64.56 
1979-1980 24.90 21.40 0.35 80.13 
1989-1990 35.40 25.70 0.62 105.35 
1999-2000 47.40 24.10 0.65 134.51 
2009-2010 60.51 28.21 0.57 173.86 
2010-2011 61.69 28.79 0.59 178.41 
2011-2012. 62.86 29.37 0.61 183.08 
2012-2013 64.04 29.97 0.64 187.87 
2013-2014 65.22 30.58 0.68 192.79 
2014-2015 66.39 31.20 0.73 197.84 
2015-2016 67.57 31.83 0.79 203.02 
2016-2017 68.74 32.48 0.87 208.33 
2017-2018 69.92 33.14 0.96 213.78 
2018-2019 71.10 33.81 1.08 219.38 
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2019-2020 72.27 34.50 1.22 225.12 
 
 
Poultry 
 We have made comparison among four tentative models and we are going to choose 
one best model among these. We have used different criterion given above to select the best 
candidate model. We stressed main focus on DW,AIC,RMSE and Theil‘s inequality to select 
the final model. RMSE and Theil‘s inequality shows the closeness of actual and forecasted 
values. Smaller Theil inequality is the best index of good forecasts. So here we chose 
ARIMA(0,1,1) model. On the basis of RMSE AND THEIL‘S Inequality  we suggest that the 
best model among these is ARIMA (0, 1, 1 ). 
 
The Forecasts From The Arima Models Are Given Below 
tt6-t 0.001P0.0189POP0.443-log  tPT  
Years 
 
Poultry 
Birds 
 
Poultry 
Meat Production 
Human 
Population 
Meat 
Production 
1971-1972 24.30 0.01 64.56 0.57 
1979-1980 62.60 0.05 80.13 0.82 
1989-1990 153.90 0.16 105.35 1.51 
1999-2000 303.00 0.32 134.51 1.96 
2009-2010 730.94 0.75 173.86 2.93 
2010-2011 837.55 0.84 178.41 3.06 
2011-2012. 944.16 0.94 183.08 3.21 
2012-2013 1050.77 1.04 187.87 3.36 
2013-2014 1157.38 1.17 192.79 3.52 
2014-2015 1263.99 1.30 197.84 3.69 
2015-2016 1370.60 1.45 203.02 3.87 
2016-2017 1477.21 1.62 208.33 4.06 
2017-2018 1583.82 1.81 213.78 4.25 
2018-2019 1690.43 2.02 219.38 4.46 
2019-2020 1797.04 2.26 225.12 4.68 
 
European Scientific Journal  September 2014  /SPECIAL/ edition Vol.3   ISSN: 1857 – 7881 (Print)  e - ISSN 1857- 7431 
291 
 
 
Meat 
 We have made comparison among four tentative models and we are going to choose 
one best model among these. We have used different criterion given above to select the best 
candidate model. We stressed main focus on DW,AIC,RMSE and Theil‘s inequality to select 
the final model. RMSE and Theil‘s inequality shows the closeness of actual and forecasted 
values. Smaller Theil inequality is the best index of good forecasts. So here we chose 
ARIMA(0,1,1) model. On the basis of RMSE AND THEIL‟S Inequality  we suggest that the 
best model among these is ARIMA (0, 1, 1 ). 
 
THE FORECASTS FROM THE ARIMA MODELS ARE GIVEN BELOW 
t3-t2-t10-t 0.0189POP0.5460.4210.773-0.104log  tMT  
Years 
 
Meat 
Production 
Human 
Population 
1971-1972 0.57 64.56 
1979-1980 0.82 80.13 
1989-1990 1.51 105.35 
1999-2000 1.96 134.51 
2009-2010 2.93 173.86 
2010-2011 3.06 178.41 
2011-2012. 3.21 183.08 
2012-2013 3.36 187.87 
2013-2014 3.52 192.79 
2014-2015 3.69 197.84 
2015-2016 3.87 203.02 
2016-2017 4.06 208.33 
2017-2018 4.25 213.78 
2018-2019 4.46 219.38 
2019-2020 4.68 225.12 
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Graph of Forecast Livestock Population 
 
 
Human Population 
Growth. Model whose equation is Y = e**(b0 + (b1 * t)) or ln(Y) = b0 + (b1 * t). 
(0.03t)]4.15[  ExpY  
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Conclusion 
 As we enter the next millennium, we need to have "2020 vision". What will be the 
numbers, production and demand for livestock in 20 years time? The world may be a very 
different place, especially in view of the growing pressure on natural resources. How 
accurately did we predict the state of the world in the 1972s, for instance, from our 
knowledge of the 1920s?  
 We use historical time-series data reported in data table to review trends in beef , 
mutton, poultry meat and total meat production. In this regard, first we use data from 1971-72 
to 2007-08 to estimate a time trend for beef , mutton, poultry meat and total meat production. 
This time trend is estimated by employing an exponential function of the form Yf = ce
bt
, 
where Yf is for meat production and t depicts the year. The estimated parameters are highly 
statistically significant, while the overall explanatory power of the model is very high since 
R
2
 = 0.99.  These results indicate that annual growth rate of meat production from 1971-72 to 
2007-08 is 5% over per annum.  We present a comparison of the projections for meat 
production in Annexure K, which indicates that meat Production In 2020 the projected 
annual growth of total production of meat will be in Pakistan , China, India and Developed  
world is 1.6,2.9,2.8 and 0.7 per year respectively. Similarly the total productions of meat in 
Pakistan in 2020 are estimated to be 4.7 million metric tons. where in 2020, China, India and 
develop world will be 86, 8 and 121 respectively. In 2020the per capita production is 
forecasted to be 25.2 kg/annum in Pakistan, 60 kg in China, 6 kg in India and 87 kg in 
Developing World. 
 The large increase in animal protein demand over the last few decades has been 
largely met by the worldwide growth in industrial production of poultry. This is expected to 
continue as real incomes grow in the emerging economies. 
 If we look at the production of the Beef , mutton, Poultry and meat in Pakistan , the 
annual growth production rate of beef is 0.6%,  mutton is hfgh and poultry meat is 1.2% so 
the total meat is 0.7% . The total production through 1993 for Beef, Poultry and Meat had 
been 35,27 and 100 million metric tons respectively and will be increased till 2020. it will be 
38 million metric ton for beef, 38 million metric ton for mutton, 36 for poultry and 121 for 
meat. The per capita production of beef, poultry meat and meat had been 26, 21and 78 
kg/annum respectively in 1993 and expected to be 28 kg ,26 kg and 87 kg for beef , poultry 
and meat respectively till 2020. to see the Developing and Developed world (beef, poultry, 
meat) see Annexure L.   
 The traditional meat production systems in Pakistan are inefficient. Most of beef 
comes as by-product of dairy industry, end of career draft animals or emergency slaughtered 
animals. With a few exceptions, practically no commercial beef production/fattening activity 
is being carried out in Pakistan. Whereas the demand supply gap for mutton is increasing due 
to low productivity of small animals. Consequently the productive animals like female 
sheep/goat and young female stock are slaughtered indiscriminately to meet the demand.   
 Punjab‘s livestock resources hold considerable potential for increasing the production 
of meat. It has been estimated that about 5 million buffalo/cattle male calves are available for 
fattening in the Punjab province. But majority of these calves are sent to slaughter at 1-3 
weeks of age. Some calves are raised to 60~80 kg on extremely poor and unbalanced diets.    
 If these calves are saved and raised on balanced fattening diets based on crop residues 
and agro-industrial by-products to live-weights of 250-300kg it is estimated that total beef 
production could be doubled.  Experiences so far, suggest that success of meat 
production/feedlot fattening is only possible if these animals are processed at a modern 
abattoir and their meat is processed for value addition and efficient utilization of the 
byproducts, which are being wasted in the present conventional slaughtering system.   
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 Though livestock production is very fragmented and most farm units are small and 
only 10 percent of the farms in the Punjab hold from 10 to 20 buffalo cows and 5 percent 
over 20 heads each. Such units are often run by capable and business oriented farmers who 
seem to be open to change and eager to adopt improved production practices if these prove 
profitable. Thus if sufficient incentives and workable production programs are given, their 
response is quick and positive. 
 In order to improve access to international markets and satisfy escalating concerns 
about food quality and safety among domestic consumers there is need to modernize meat 
production and processing systems. Unfortunately there is no value addition of meat products 
and wastage of valuable byproducts. The prevailing conditions result into uneconomical and 
low-quality meat production.  
 Punjab possesses huge potential to export meat and earn good foreign exchange for 
the country but unhygienic slaughtering and poorly handled meat is causing hindrance to 
achieve this goal. On the other hand the meat producer is not getting the profit, which he 
deserves, and the consumer does not get the meat of his own choice because the meat grading 
system does not exist in the country.  
 In coming years the demand for hygienic meat and value added products for local as 
well as international markets is expected to increase greatly, for a number of reasons. This 
necessitates establishment of state of the art meat processing/value addition system in the 
country. There is also a growing demand for Halal meat in the international markets. This 
requires establishment of modernized meat production and processing system in the country 
to meet local as well as international demand. 
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